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UtaMrnerican EnerEy, lnc. Lila Canyon Mine

Belmont Coal, Inc.
UMCO Energy, Inc.
Maple Creek Mining, Inc.
Onieda Coal, Inc.
Spring Church Coal Company

Permit numbers, regulatory authority and issuance
dates are found in Appendixl-2.

112.350. There are no pending coal mine permit applications in
any State in the United States.

112.400. Miscellaneous information for coal mining and reclamation
operations owned or controlled by the applicant or by any
person who owns or controls the applicant follows.

112.410.

112.420.

The name, address, identifying numbers, including
employer identification number, Federal or State permit
numbers and MSHA number, with date of issuance and
the regulatory authority issuing the permit can befound
in Appendixl-2.

Ownership or control relationship to the applicant is
presented in Appendix 1-1.

112.500. The name and address of each legalownerof the surface and
mineral property to be mined is shown on Plate 4-1tor surface
ownership and Plate 5-4 for coal ownership, and is as follows:

Surface Owners:

Josiah K Eardley;
2433 S HWY 10
Route 1, Box 119
Price, Utah 84501

:

975.Urc€e€P.O. Box 217
€r€,m qlCve! -1-g

Page 4-



UtaMmerimn Enemv. lnc. Lila Carwon Mine Holse Canvan Edensim

UTAHAMERICAN ENERGY, ING.:
w&7
St. Clairsville P owh ata  n

ru
432

UNITED STATES DEPARTMENT OF THE INTERIOR:
Bureau of Land Management
Utah State Office
324 South State
Saft Lake City, Utah 84111

STATE OF UTAH:
Utah School and Institutional Trust Lands
Administration (SITLA)
675 East 500 South Suite 500
Saft Lake City, Utah 84114-5703

Subsurface Owners:

UTAHAMERICAN ENERGY, ING.:
153 Highway 7 South
Powhatan Point, OH 43942

:

er€mP.O. Box217

STATE OF UTAH:
Utah School and lnstitutional Trust Lands
Administration (SITLA)
675 East 500 South Suite 500
Salt Lake City, Utah 84114-5709

UNITED STATES DEPARTMENTOF THE INTERIOR:
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UhMmerican Enensv. lnc. Lih Canvon Mine Horce Canwn bdenre&Jn

112.600.

Bureau of Land Management
Utah State Office
324 South State
Salt Lake City, Utah 84111

The name and address of each owner (surface and
subsurface) of all property contiguous to the proposed permit
area is shown on Plate 4-1 for surface, and Plate 54 for
subsurface. Plate 1-1 is the official boundary map and it will
be used to clarify any questions about the permit boundaries.
Plate 1-2 shows the disturbed area.

451 East 400 North
PrieeJJtah84501

Gontiguous Surface Ownens:

UNITED STATES DEPARTMENT OF THE INTERIOR:
Bureau of Land Management
Utah State Office
324 South State
Saft Lake City, Utah 84111

STATE OF UTAH:
Utah School and Institutional Trust Lands
Administration (SITLA)
675 East 500 South Suite 500
Saft Lake City, Utah 84114-5703

Josiah K Eardley;
2433 S H\ /Y 10
Route 1, Box 119
Price, Utah 84501

.:-

975"1#€OO€P.O. Box217

UTAHAMERICAN ENERGY, ING.:
153 Highway 7 South
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UtahAmerican Energv, lnc. Lila Ca lg

Powfratan Point, OH 43942

WILLIAM MARSING LIVESTOGK ING.:
4330 E 8900 N
Price, Utah 84501

Gontiguous Subsurface Ownerc:

UNITED STATES DEPARTMENT OF THE INTERIOR:
Bureau of Land Management
Utah State Office
324 South State
Salt Lake city, Utah 84111

STATE OF UTAH:
Utah School and Institutional Trust Lands
Administration (SlTtA)
675 East 500 South Suite 500
Salt Lake City, Utah 84114-5703

UTAHAMERICAN ENERGY, INC.:
153 Highway 7 South
Powhatan Point, OH 43942

no'Uc**Pcecr:

P.O.  Box217
Clevelan

COLLEG
451 East 400 North
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UtaMmerican Enerov, lnc. Lila Canvon Mine HoFe Canvorl bdension

112.700.

112.800.

112.900.

113. Violation Information.

113.100.

The following is a list of MSHA numbers associated with the
permit.

MSHA f D Number: 42-OO100 (Horse Canyon)
MSHA fD Number 4242241 (Lila Canyon)
Refuse Pile l.D. Number: 1211-UT49-02241-O1

United States Department of Labor
Mine, Safety and Health Administration
P,O. Box 25.367
Denver, Colorado 80225

In February 2OO2, UElsubmitted a lease by application to the
BLM. Four thousand acres were identified as an area of
interest to the south and east of current UEI reserves. The
LBA delineation and recoverable reseryes has yet to be
determined by the BLM. lf the area of interest is offered for
lease, and lf UEI bids on the LBA, and if UEI is the successful
bidder, then it could be anticipated that mining in the leased
area would occur on@ current Lila reserves are exhausted.
(Approximately in the year 2O20)

After UtahAmerican Energy, lnc., is notified that the
application is approved, but before the permit is issued,
UtahAmerican Energy, Inc., will update, correct or indicate
that no change has occurred in the information previously
submitted under Ril5-301 -1 12.100 to R645-301 -1 12.800.

Neither UtahAmerican Energy, Inc., or any subsidiary,
affiliate, or persons controlled by or under common control
with the applicant, has had any federal or state permit to
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Horse Ganvon Mlne - Lila Canvon Edension lftahArprican Encrsy lnc.

' consultation with DWR. cleared the two
consecutive year requirement if the mine begins
construction sometime between 2005 and
February 2006. This clearance is because UEI
already had eight years of data as well as data
for spring 2005. The Operator will continue
annual raptor surveys in 2006.

6. An active golden eagle nest, with young, was
documented during the 1999 spring raptor
survey. The nest is located in the leftfork of Lila
Canyon within the 1-mile buffer zone. (See
Plate 3-1). A consultation with USF&W, BLM,
and UDWR was held in the fall of 1999. Line of
site and potential mitigation was addressed
during this meeting. The results of this
consultation are addressed in Sec 322.22O and
the Lila Canyon EA. This nest was not active in
2000, 2001, 2002, or 2003.

7 . The Operatorwill adhere to exclusionary periods
when initiating construction and fi nal reclamation
projects. The exclusionary periods include:
raptors (Feb 1 - July 1), Bighorn sheep lambing
(May 1 - June 15), and Pronghorn (May15 - June
20)'.

The Applicant does not plan to monitor any wildlife
species during the life of the operation with the
exception of raptors. Helicopter spring raptor surveys
will be conducted at a minimum of a 1-mile radius
around any new or potentially disruptive mining activity,
2-years prior and annually after the proposed activity.

The mine will emphasize their commitment to legal
requirements of firearm and off-road vehicle-use by
employees. Thistypeof program has been adopted by
the operator and will continue throughout the operation.
An education program aimed at minimizing potential
negative impacts by employees will be presented
during the Operators annual retaining programs.
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Horse canyon Mlne - Llh Crnvon Extendon tltamrnrlcan Enemv lnc.

'Close proximity to permit area

Table 4-l

ENTITY OWNER LAND USE

Federal
Government

U.S. Bureau of Land Management Range Valley Mountain Habitat
Management Plan
U€-WHA-T4

Federal Coal Leases:

u4126947
u-014217
u414218
sL-066145
sL-066490
sL-069291

Federdl Grazing Nlotments:
Little Park
Coon Spring
Cove
lcelander
Range Creek

Areas of lMdemess Character
Turtle Canyon WSA

State
Government

State of Utah

County Government Emery Countt'

Private Josiah and Etta Marie Eardley
Intermountain Power Agency

ffi
William Marsing Livestock, Inc.*
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Horse Canvon Mlne - Lile Crnvon Ertension utehArriri;an Elsuv Inc.

Tabb'l-2
Surface Ownershap Pernit Arca Both Horsc Canyon and Ula Ganyon

TMship Flange SE{ion sh
AGG

F€doral
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PriEte
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A E A B A B

1 5 S 11E

33 00.70 (2)

4e.s(+0

u ns2Ql
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2520 (3)

't6 s ' t4 E

2 24€.n 076

3 127@ 2O4 30 (+4)
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1 6 S 1 5 E 19 110(x)

30 190.m
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A B A B A B

SUBTOTAL 24a3(J n.7a 170 01 4086.30 90e.44 537 20

Total ?' Ftorss Canyon 1327 75

Total 'Ef Lila Canlon &4.92.



Horse Canyon Mine - Llh Canvon Extendon lltahAmerlcan EQegy lnc'

GRANOTOTAL w2.o7

Teile4-2A
Cool (hnerrhlp Pernft Arer Both Eonc Crnyon d IJb Cmyon

By Lecle

Tmhip Rqge Sectim FedtralIffi
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l 3 u4126917 320m
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23 sL466490 560 00
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Horce Canvon Mane - Lila Canvon Extenrion ll'tahAmrican ErpmY lnc.

u412694.7 320 m

25 sL469291 160 m

Table ,l-2A Contimred
Coal Ounership Pennit Area Both Hqse Canyon and Lila Canyon

u412694:7 120 00

uOl42t7 40 00

26 sL466490 4

sL469291 40 00

1 6 S 1 5 E l9 v412694:7 11000

30 u4t2694:7 190 00

Stale
Aq6

Fed€ral
Acr€6

Private
Acf,€s

A B A B A B

S1IB TOTAL 24330 0.76 49p61 ffi3.56 5798/ 0.m

Toral'A" Hw Canyon 1327.75

Total.ts"LilaCuym ffi.32

GRAIiIDTOTAL 5992.U

Federal coal leases relative to the Lila Ganyon Mine permit
area are depicted on Plate 5-4. There are six federal coal
leases comprising the permit area, all of which are assigned to
Utah American Energy, Inc. The acreage for each lease is
presented on Table 1-1.

Grazing allotments in the Lila Canyon Mine permit area are
depicted on Plate 4-2. These grazing allotments have
remained unchanged for the past 10 years. The permit area
is located primarily within the Little Park Allotment and to a
lesser extent within the Cove Allotment. Table 4-3 , along
with Plate4-2, describesthe allotments, owners, acreage, and
animal unit month (AUM's).

The boundary of the Turtle Canyon Wilderness Study
Area (WSA) in relation to the permit area is shown on Plate 4-
4.

Page -7-



Horse Canyon Mino - Lala Ganyon Extension lltahArprien Encrov lnc.

42O. Air Quality.

421. Compliance with the Clean Air Act Mining and reclamation
operations will be conducfed in compliance with the
requirements of the Clean Air Act and other applicable state,
federal statues.

422. Compliance Efforts: Appendix 4-3 contains the "lntent to
Approve" and the actual 'Approval Orde/' for the air quality
permit obtained from the Utah Bureau of Air Quality.

Since Lila Canyon Mine is an underground operation this
section is not applicable.

423.100

423.200

Since Lila Canyon Mine is an underground
operation this section is not applicable.

Since Lila Canyon Mine is an underground
operation this section is not applicable.

Since Lila Canyon Mine is an underground operation this
section is not applicable.

Since Lila Canyon Mine is an underground operation this
section is not applicable.

Page -15-
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ltorse Canvon Mirc - Lila 9![ryon Eltqubn t tahArpncan Eneroy Inc.

521.IN

521.150

521.160

521.141

521.142

521.143

521.151

521.152

521.161

521.162

is not applicable.

Mine maps and permit area maps and or cross-sections
will clearly indicate the following:

Plate 5-1 shows the permit boundary and Plate 5-
2 shows the disturbed area boundary. Additional
subareas additional
permits are addressed in Section 112.800
18.

The undergroundwokings are shown on Plate 5-
5.

The proposed disposal site for placing the slope
rock is shown on Plate 5-2 as well as other
appropriate plates.

Plates 6-2, 6-3, and 64, show surface contours that
represent the existing land surface configuration of the
proposed permit area.

The Plates show the surface contours for all
areas to be disturbed as well as over the total
permit area. The Plates showing the surface
contours has been prepared by or under the
supervision of a registered engineer.

No previously mined areas are included within
Part "B". Therefore this section does not apply.

The maps, plates, and cross sections associated with
this chapter clearly show:

Proposed buildings, utility corridors, and facilities
are shown on Plate 5-2 as well as others.

Area of land affected according to the sequence
of mining and reclamation is shown on the
appropriate plates.

Land forwhich a performance bondwill be posted
is shown on the appropriate plate. Plate 5-2 as

Page -22-
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ll,orse Canyon Mine - Ula Canvon Extcndon t tahArrerlon Enercy Inc.

and will be modified as needed.

Ventilation of the mine will be by an exhaust type system. lt has been
estimated that 900,000 cfm will be required at full production. Intake air will
be supplied by slopes and entries from the surface.

A water supply system will be installed. Potable water from an approved
source will be hauled by truck and stored in a mine site storage tank located
near the man and coal slope portals. Alternative sour@s for potable water
are being considered. A treatment plant may be indicated. Process water
will be hauled from the Price River or other approved source by truck and
stored in another mine site storage tank. lt is anticipated that once the old
two entry development panel is encountered that adequate process water
may be obtained from the old works. This process water will provide for dust
control, water to the mine and fire suppression. Mine water will be used with
the process water,

Dust suppression will be accomplished by the use of sprays on all
underground equipment as required. Sprays will also be used along sections
of the conveyors and at transfer points.

No major de-watering concerns are anticipated at this property. The workings
are expected to produce some waterwith more water being produced as the
depth of mining increases. Part of this water will be used for dust
suppression. The remainderwill be collected in sumps and pumped to mined
out sections of the mine or to the surface and treated when necessary.

Underground mining equipment to be used at Lila Canyon is typical of most
room-and-pillar and longwall mine. A list of major equipment wttich may be
used underground is listed belowadditional equipment not on the list may be
used as needed.

Continuous Miners
Roof Bolters
Battery Shuttle Cars
Electric Shuttle Cars
Diesel Ram Cars
Feeder Breakers
Continuous Haulage Units
Battery Scoops
Diesel Scoops
Diesel Service Vehicles
Diesel Material Haulers

Page -27-



Horse Canyon Mlne - LIN qalyon Ertemlon LftahArgicen Energy Inc.

524.78

524.749

recorded on the blasting record.

The type and length of the stemming will be
recorded on the blasting record.

Mats or other protections used will be recorded
on the blasting record.

Since all structures are either owned by the permittee
and not leased to another person or are located over six
miles distance from the permit area a record of
seismographic and airblast information is not required.

Since a blasting schedule is not required this section
does not apply.

524.750

524.760

524.800 The operator will comply with the various appropriate State and
Federal laws and regulations in the use of explosives.

525. Subsidence: The permittee will comply with the appropriate R645-301-525
requirements.

525.100 Subsidence Gontrol Plan

525.110 Plate 5-3 shows the location of State appropriated water
and 5-3 (Confidential) shows the eagle nests that
potentially could be diminished or interrupted by
subsidence.

525.12

. and destabilization of critical

Page -34-



Horsc Canvon Mlne - Llla Cenvon Extensforn lltahAmrlcan Energy Inc'

: Modification of surface

fractures.

The formation of cracks and fis

surface. In the arid areas of
the ororrndwater reoime c€n be disruotion of flow from natural

and cover.

strain
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Horee Cenyon Mine - Llh Canyon Ertomlon lltahAmrican Eneroy Inc.

Creek that was subsided from 1992 to

n baseflows or near- channel landslides.

extraction thickness. For an av

raction of the coal resources

Page -U- B



Horse Canyon Mine - Lih Ganvon Extcnsaon lltahAmcrican Encrov lnc.

use of the formula:

Maximum Subsidence

Fee! Melers
PanelWidth = 900 274

0.75 7.9 2.4 5.9
o.71 7.5 2.3 5.1
0.68 7.1 2.2 4.5

0.59 6.2 1.9 3.3
0.54 5.7 1.7 2.8
0.38 4.0 1.2 1.5
0.28 2.9 0.9 0.9

Feet Meters

1000 305
1100 335
1200 366

1400 427
1500 457
2000 610
2500 762
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Horse Ganvon Minc - Lile Canvon Extcnsinn ljtahAmrlcan EnerOV lnc.

No major impacts of subsidence to the surface
caused by the underground mining methods
proposed during the permit term are anticipated.

The coal seam is approximately 12.5 feet thick
with only about 10.5 feet being extracted, and the
depth of cover ranges from 0' to approximately
2,300'. The rocks overlaying the coal seam are
sandstones and mudstones with some thin bands
of coal. Due to the strength of the overburden,
and depth of workings, even with full seam
extraction, only minimal subsidence if any is
anticipated.

Some surface expressions of tension cracks,
fissures, or

Page -34- D



Horse Ganyon M|ne - Lah Canyon Extenelon tftaMmericm Enercv Inc.

526.200

traffic on the County Road will be taken to
protect the publicfrom construction related
hazzards.

526.116.1. A cooperative agreement with
Emery County as stated in
Appendix 14 requires a six foot
chain link fence to be constructed
adjacent to the Lila Canyon Road
to provide safety to the general
public in the proximity to the mine
site and mine related structures
and activities.

526.116.2. At the current time there are no
plans to relocate any public road.

Utility Installation and Support Facilities.

All coal mining and reclamation operations will be
conducted in a mannerwhich minimizes damage,
destruction, or disruption of services provided by
oil, gas, and waterwells, oil, gas, and ooal-slurry
pipelines, railroads, electric and telephone lines,
and water and sewage lines which may pass
over, under, or through the permit area, unless
otherwise approved by the owner of those
facilities and the Division. Since no existing
services are found within the projected disturbed
area, no negative impact to any service is
anticipated.

A BLM and State Lands Utility Right-of-Way has
been applied for to contain an access road, rail
from the existing main line near highway 10,
electric power, phone lines, and gas service.€ee

This ROW is
not included within the MRP and will not fall
under the R645 regulations.

526.210
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UtaMmerican Enerfl. lnc. Lila Canvon Mine Aopendix S'7

Ground Preparation

Vegetation and topsoil will be removed from the proposed refuse site and stored in the
topsoil pile as shown on Plate 5-2 and Frgure 1, Appendix 5-7. Subsoil will then be
removed from the area as shown on Figurel. The subsoil will be pushed to the side using
the blade of a caterpillar. The hole that is made by pushing the subsoil to the side will be
filled by refuse material, either from the rock slope dwelopment and or coal processing
waste or underground development waste as per Figure l.

Placement ofRefuse

Refuse will be dumped into the hole created from the removal ofthe subsoil. The refuse
will be placed inthe hole as per Figure l. The refirse will be placed in 12* lifts and
compacted using a front end loader. Once the hole is filled to the level shown in Figure 1
the subsoil will then be placed over the top of the refuse in 12" lifts and compacted with a
front end loader, then another hole will be constructed by removing subsoil adjacent to the
previous hole. The topsoil removal and storage, subsoil removal, hole being filled with
refuse, and subsoil replacement, procedure will be repeated as additional refuse disposal
area is needed.=

Refuse Testing

Material from the rock slope portals will be tested five times during their development. The
first test will be during the initial startup of the rock slopes. The second, third and fourth
tests will be when the development reaches l/4, Vz, and 314 of the construction phase. The
last test will be taken near the completion of the project.

Material placed in the refuse pile from normal mining operations will be tested
approximately every 6,000 tons. Testing pa^rarn€ters for the rock slope material and normal
mining refuse will be as per Table

Spreading and Comgaction

Compaction will take place using a wheeled loader during the filling operation. Upon final
reclamation the topsoil will be redistributed over the refuse storage area and reclaimed as

Page -3-
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Horsa Canvon Mine - Lila Ganvon Extensb,n tltahAmerkan Enerov lnc.

that must be remove is disposed of in dry areas underground and will never

reach the surface. A minor amount will be included with the mine-run coal

as dilution rock.

Results of acid and toxic testing completed on drill holes S-24 and S-

25 ean be found in Appendix 6-2. Testing was completed for the strata

immediately above and below the coal seam as well as for the rock slope

material. These tests were run on drill holes and at the original projected

slope location. The present proposed slope location is approximately three

miles to north but located in the same strata. Except that the present

projected slopes will start at the top of the Mancos shale and will be driven

up to the coal seam but not beyond as was originally proposed by Kaiser.

tial that would indicate an acid-toxic

Kaiser Steel's Sunnyside Mine mined coal in the same horizons as

those in the Lila Extension. With over 100 years of mining experience at the

Sunnyside Mine operation, there has been no proven problems with acid-

forming alkaline or toxic materials in production or waste disposal. The

above statement is made based on history, data substantiating this assertion

is beyond the scope of this MRP and is not included.
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-The qualified, registered professional engineer will promptly, after
each inspection, provide to the Division, a certified report that the
impoundment has been constructed and maintained as designed and
in accordance with the approved plan and the R645 Rules. The
report will include discussion of any appearances of instability,
structural weakness or other hazardous conditions, depth and
elevation of any impounded waters, existing storage capacity, any
existing or required monitoring procedures and instrumentation and
any other aspects of the structure affecting stability. (See Appendix
5-2for the inspection form).

-A copy of the report will be retained at or near the mine site.

-There are no impoundments at this site subject to MSHA, 30 CFR
77.216: therefore, weekly inspections are not required.

-f mpoundments not subject to MSHA, 30 CFR 77 .216will be examined
at least quarterly by a qualified person designated by the operatorfor
appearance of structuralweakness and other hazardous conditions.

720. Environmental Description

7*Heneral. The following information will present a description of the
existing, pre-mining hydrologic resources within the proposed permit
and adjacent areas. This information will be used to aid in
determining if these areas will be affected or impacted by the
proposed coal mining activities.

-The proposed Lila Canyon Mine is located, in the southweEtern
portion of the Book Cliffs in Emery County, Utah, approximately 2
miles south of the old Horse Canyon Mine, formerly operated by
Geneva Steel Company. The proposed mining will be in the Upper
(and possibly Lower) Sunnyside Seam of the Blackhawk Formation.

-Existing hydrologic resources of the area consist of: Surface water

and Groundwater res(
isolated aquifers. These resour@s have been evaluated using
hydrologic data from the Horse Canyon Mine, water piezometers, and
seep/spring inventory data of the proposed mine and adjacrent areas.
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Water rights for the mine and adjacent areas are addressed in

Section 722.2OO of this P.A.P.

Mine Inflow Infqrmation. Based on the historic record, water
was encountered underground in the Horse canyon Mine,
resulting in outflows from portal areas of approximately 0.2 cfs
or 90 gpm. The size of the flows from pumping or from old
portal discharges is more the result of the large size of the
mine (approx. 1500 ac), rather than the result of intercepting
a locaiized high flowing aquifer. lf the flow is distributed over
the mine area, the average inflow is about 0.6 gpm per acre.
The water encountered was likely discharge from perched

aquifers or saturated sandstone lenses encountered during
mining, not uncommon in mines in the Blackhawk Formation.

-According to mining records of u.s. steel (previous owner),
groundwiterwas monitored within the Horse Ganyon mine in several
locations. Generally, the underground flows occurred from roof drips
or areas where entries encountered sandstone lenses. Flows which
issued from rock slopes and gob areas, where roof collapse may
have occurred, were small, indicating that limited water inflow from
overlying strata occurred.

During the period from 1957 to 1962, an exploration test entry was
mined south from the Geneva Mine into the Lila Canyon Area' This
entry encountered in-place water, which was allowed to collect in

short cuts made into the down dip entry which was sr.rfficient to keep
excess water from working areas. The exploration entry was
terminated when the Entry fault was encountered (see Plate 7-1)'
More than two months was spent drilling to ascertain the nature of the
fault and locate the coal seam. During this period, there is no
mention in the records of excess water or thatwaterwas encountered
in the Entry fault area.

-There is no estimate of water quantity and quality retrieved while
mining the exploration entry other than mentioned above. However,
water flow and seeps were reported to be in the range of 1 to 24gpm'
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spring (H-92) was developed by excavating into bedrock. The
discharge from this spring is through a pipe'

An additional spring and seep survey was conduc{ed in the
area, including the proposed Lila Canyon Mine area, by
Earthfax Engineering in 1993 through 1995. Results of this
survey are included in Appendix 7-1 of this permit. This is the
most consistent and most recent data; therefore, this data has
been used for baseline monitoring in Appendix7-1.

All of the spring and seep sites identified from the various surveys are
presented on Plate 7-1A. The geologic source for the springs can be
determined by comparing Plates 6-1 and 7-1 andT-1A. Additionally, the
elevation of the sampling points can be estimatedfrom the topographic base
map. All groundwater use (seeps and springs) within the permit and
adjacent areas is confined to wildlife and stock watering.

-lt should be noted that a number of sample sites and monitoring holes
have been noted in previous submittals. Sites A-26 and A-31 were
mentioned in the Horse Canyon Mine Plan; however, these siteswere
drilted in 1g81, and no data is available as to location and/or water
quality data. These sites are considered non-usable for this plan.
Snes H-21 A, H-218,H-1 8A, H-1 88, HC-1Aand an unidentified spring
10OO' southwest of HCSW-2 have been mentioned; however, no
sample data or pertinent information is available for these sites, and
theyhave been removed from Plates 7-1 and 7'1A. Plates 7-1 and
7-1A has therefore been revised to show only seep/spring and other
pertinent hydrologic data points for which adequate, reliable data is
available for the Plan.
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Sample sites B-1, HC-1, RF-1 and RS-2, along with the
UPDES Discharge Points 001A and 0018, have been
monitored quarterly since 1989 in accordance with the
approved water monitoring plan for the Horse Canyon Mine
(Part A). The results of this monitoring have been submitted
to the Division each year with the Annual Report and or have
been entered into the Divisions electronic data base.

Baseline monitoring was also conducted on the proposed Lila
Canyon Mine extension area by Earthfax Engineering in 1993-
1995. Some 60 sites were identified and monitored. This data
is presented in APPendix 7-1.

The operational water monitoring program committed to the
permit application was implemented in July, 2000. Data will be
collected from new monitoring sites L-1-S through L-4-S. L-5-
G has yet to be installed. These sites are typically dry and no
quality data has been gathered as yet. Sites L€-G through L-
10-G have been monitored for baseline in 1993, 1994, and
1995. These sites, along with Piezometers IPA-1, IPA-2 and
IPA-3, were monitored in December2000 to determine if they
were stillviable and to establish a current baseline thatwill be
continuous with operational monitoring.

Sites L-11-G and L-12'G were added in October 2001 to
replace sites L€-G and L-10-G. Sites L-13-S, L-14-S,
and L-1 S are being used to determine flow characteristics
of the Williams Draw Wash, Wash below L-12-G, and-Little
Par g Wash.

Sites L€-G, L-10-G and L-15-S were determined to either
provide no flow data or data that was less representative than
the replacement sites and will be suspended from sampling in
the 1s quarter of 2003.

Wells. The wells in the mine area consist of two water supply
wells, three water monitoring piezometers, and an exploration
borehole converted to a monitoring well.

Two wells are located within the alluvium of lower Horse
Canyon Creek, near the Horse Ganyon Mine. These wells
area completed in the aerially small, alluvial aquifer at the
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-Onlywtren the mine neared the Sunnyside Fault was significantwater
encountered. The water was initially pumped for use in the water
supply system forthe mine. \A/hen inflors increased beyond in-mine
needs, to keep the workings near the Sunnyside Fault from flooding,
the mine pumped water collected from this area from the workings
during the period 1 980 through 1983, prior to suspending operations.

rThe rate of inflow into the m ine is not precisely
known. In U.S. Steel's Permit Application Package (PAP) (1983) they
estimated the average discharge from the mine to be 0.2 cfs. Lines
and Plantz (1981, p. 32) also estimated the discharge from the mine
to be 0.2 cfs and mentioned that the discharge was intermittent. lt is
not known, however, if this represents a constant average flow or the
average flow rate during discharge periods. The mine was using an
unknown volume of water within the mine for dust suppression and
other operational needs.

4ccording to the LP.A. Mining and Reclamation Plan for Horse
Canyon, Kaiser Coal re-entered the mine in 1986. They found that
at the intersection of the Main lope and 3d level, at the rotary car
dump, there was water in the bottom of the dump. The water level in
the dump was described in the Horse Canyon P.A.P. as being 'about

30 feet below the floor (personnel communication, 1990f . U.S. Steel
monitoring site 2 Dip, a sumpwhere water collected, is very nearthis
focation and has an elevation of 5,827 feet. Therefore, the water
level in the rotary dump would be at a level of about 5,800 feet. No
other water levels were obtained during 1986.

In 1993, BXG also re-entered the Horse Canyon Mine. They reported
water levels at the rot at approximately 5870. lt is not
known if this reported level was for the same location

close ion. Due to the extended
pumping, this water level is probably representative of

the level of water collected in the rest of the mine. Therefore, to be
conservative, it is assumedthatthe Geneva exploration entries driven
south from the Horse Canyon Mine into the proposed Lila Ganyon
mining area do contain water since the tunnels elevation is
approximately 5855 feet.
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The Horse Canyon Mine has been closed and the surface area
reclaimed. With no significant inflow to the old workings, no
discfrarges are occuning from any of the portal areas nor are
expected in the future. lt is known however, that water has collected
in the old entries. As future mining ac{ivities, for the proposed Lila
Canyon Mine, will be occurring near this area of collected water in the
ol workings, it is likely that some or all of this water
willbe intercepted bythe proposed Lila Canyon Mine (see Plate 7-1).
Water may then have to be pumped from the mine. Because of
undulationing floor and unknown void areas, it is impossible to
determine the amount of water that would be pumped. The rate of
pumping, if any, would be determined by the water discharge system
design, Allwater discharged from the mine would be discharged at
UPDES Site # 002A which is Site L-s-G, and will meet all UPDES
standards. DOGM has specified planning to include a mine
discharge of 500 gpm maximum.

An inspection of the Horse Canyon area following mining has shown
no diminution of reasonably foreseeable use of aquifers. Since
mining ceased in 1983, subsidence should have occuned within two
years. However, no deterioration of the aquifers in the area was
identified. Mining has not yet begun on the Lila Canyon site;
however, since the structure and groundwater regime is similar to the
Horse Canyon area, no diminution or deterioration of groundwater
resources is expected in this area.

-Occutrences of ground water in the Lila Canyon Mine are expected
to be similar to the Geneva Mine (Horse Canyon). Inflows of water
encountered while mining reduced to seeps or dried up in a short
period of time.

Groundwater Systems.
=fn the Lila Canyon Lease area, the groundwater regime consists of
two separate and distinct multilayered zones. The upper zone
consists of the Wasatch Group which consists of the Colton
Formation, the undifferentiated Flagstaff Limestone-North Horn
Formation, and the Price River Formation.
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Formation (where the coal seams are located).
lowerzone consists of the and the Blackhawk

Geologic conditions in the permit and adjacent areas are described

I aquifer names
applied to any groundwater system in the permit and

adjacent areas because the geometry, continuity, boundary
conditions, andflowpaths of the groundwatersystems in theareaafie

discussions. However, the data do suggest that groundwater systems
in each of the bedrock groups are sr,fficiently different from each
other to justify the informal designation of groundwater systems
based on bedrock lithology. Thus, the informal designation of the
Upper zone - Colton, Flagstaff/North Hom, and Price River and the
Lower zone - Castlegate, Blackhawk, and Mancos groundwater
systems is adopted herein.

roundwater in the permit and adjacent areas
occurs within perched aquifers in the upper zone

overlying the coal-bearing Blackhawk Formationas* wd{as
n the lower zone

zones_ln the Blackhawk Formation--anHtaness.
Hydrogeologic conditions within the permit and adjacent areas
are summarized below:

Upper Zone
Colton Formation. The Golton Formation outcrops in the northeast
portion of the permit and adjacent areas. This formation consists
predominantly of finegrained calcareous sandstone with occasional
basal beds of conglomerates and interbeds of mudstone and
siltstone. Data presented in Plates 7-1 and 7-1A and Appendices 7-1
and 7€ indicate that 16 springs issue from the Colton Formation
within the permit and adjacent areas.
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The groundwater regime in the Flagstaff-North Hom Formation
appears to be influenced predominantly by the combined effects of
lithology and topographic expression. Because the Flagstaff-North
Horn Formation forms the upland plateau of the permit and adjacent
areas, thisformation is c€lpable of receiving appreciable groundwater
recharge from precipitation and snowmelt.

Waddell et al. (1986) concluded that the Flagstaff-North Horn
groundwater system is perclred. They indicate that approximately 9
percent of the average annual precipitation recharges the Flagstaff-
North Horn groundwater system and that rechargewater entering the
Flagstaff-North Horn Formation moves downward until it encounters
low permeability shale or claystone layers in the lower portion of the
formation, where almost all of the water is forced to flow horizontally
to springs.

Data presented in Appendices 7-1 and 7€ indicate that groundwater
issuing from the Flagstaff-North Hom Formation has a TDS
concentration range of 400 to 7@ mg/!. This water tends to be
slightly alkaline and, similar to conditions encountered in the
overlying Colton Formation, is of the calcium-magnesium-bicarbonate
type.

The data presented in Appendices 7-1 and 7€ indicate that the total
iron concentration of groundwater discharging from springs in the
Flagstaff-North Horn Formation is generally less than 0.04 to 0.15
mg/|. Total manganese concentrations in Flagstaff-North Horn
groundwater are generally less than 0.03 mg/|. These data do not
exhibit seasonal trends.

Price River Formation. The Price River Formation consists of
interbedded mudstone and siltstone with some finegrained
sandstone and carbonaceous mudstone. \Mthin the permit area,17
springs have been found issuing from the Price River Formation as
indicated based on data presented in Plates 7-1 and 7-1A and
Appendices 7-1 and 7€. Flows from these springs are limited in
quantity and generally show a seasonal decrease with time, being
high in the spring and reduce to very low or dry conditions in the
summer. Such fluctuations indicate that these springs originate from
limited recharge areas. Therefore, these springs are

not part a regional aquifer
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system

measurements collected from these springs, thec
TDS concentration of water issuing from the Price River Formation
varies from about 750 to 850 mg/|. The water is slightly alkaline, with
a pH of 7.9 to 8.9.

-Lower Zone
Castlegate Sandstone. The Castlegate Sandstone consistsof afine-
to medium-grained sandstone that is cemented with clay and calcium
carbonate. The outcrops of this sandstone form prominent cliffs in
the area. No springs were identified in this formation, suggesting that
it is not a significant aquifer. The absence of springs is of great
significance, since this formation is situated between the overlying
Upper groundwater zone (in the Colton, Flagstaff/North Horn, and
Price River Formations) and the underlying lower zone (in the
Blackhawk Formation). This lack of springs indicates that there is
separation between the upper and lower groundwater zones. Most
likely this zone is the result of two fac{ors: 1) clay horizons in
overlying formations inhibit vertical recharge from groundwaters in the
Flagstaff-North Horn Formations, and 2) the exposed recharge area
of th Castlegate Sandstone is limited
primarily to areas of steep cliff faces.

Blackhawk Formation. The Blackhawk Formation underlies the
Castlegate Sandstone and consists of interbedded sandstone,
siltstone, shale, and coal. The lower Sunnyside coal seam, to be
mined by UtahAmerican, is located in the upper portion of the
Blackhawk Formation.

#cross the formation some of the individual sandstone bodies are
discontinuous. This results in areas that are saturated; i.e. sandstone
lenses; and areas that are dry; i.e. siltstone and shale sections. This
discontinuous nature results in the typical pattern found in the mines
of the Wasatch Plateau and the Book Cliffs. As mining advances an
isolated area of saturation (perched aquifer) is encountered by the
entry or by roof bolting or fractures due to subsidence. As the water
from the saturated zone drains into the mine it starts at an initially
high rate and over time as the limited extent of the zone is emptied,
the rate of flow decreases. Some zones which are laterally
connected are able to reach a consistent inflowwhich is a balance for
the recharge to the system with the outflow to the mine entry.
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The hydraulic conductivity of the lower zone is believed to be about
0.01 to 0.02 _, similar to values reported by Lines
(1985) from the Wasatch Plateau for similar lithologies. Structural dip
in the Lila Canyon area is about 6 to 7 degrees. The gradient of the
lower zone in the Horse Canyon/Lila Canyon area is probably less
than 2 degrees.

JThe IPA monitoring piezometers (Plate 7-1) were completed within
the first formation with identifiable water below the coal seam, the
Sunnyside Sandstone of the Blackhauk Formation. In all three
piezometers, immediately belowthe coal seam, a mudstone layerwas
encountered. Above the mudstone layer no significant water had
been identified. Below the mudstone layer, a sharp transition to a
sandstone layer was encountered. This sandstone layer was
identified as the Sunnyside Sandstone. Water was identified as
occurring from the sandstone layer in each of the piezometers.
According to the EarthFax completion logs, the screened zones in the
piezometers were located within the Sunnyside Sandstone layer and
a cement-bentonite seal was placed from the top of the sandstone
layer to the ground surface of the piezometer. Thus, the water level
measured in the piezometers is indicative of the conditions found
within the sandstone layer.

-Data collected from the piezometers (Appendix 7-1) indicate that the
water in the sandstone is under pressure. In IPA 1, the water level is
approximately 590 feet above the completion zone. In IPA 2, the
water level is about 810 feet above the screened level. While, IPA 3
has a water level approximately 250 feet above the completion level.

-{dditionally, water levels in IPA 2 and 3 varied by approximately 2
feet during the period of July 1994 through April 1996, but showed no
consistent trend. IPA 1 showed a rise of 5.6 feet over the same
period. Measurements collected in 2001 indicated that the water
levels in IPA 2 and 3 were 1 to 2 feet higher than the last time it was
measured nearly 5 years earlier, while IPA 1 showed a rise of 16 feet.
For the period since 2OO1 , no trend has been identified for IPA 2 and
3, while IPA t has continued a slow increase. Although an increase
in water levels has occurred during the period of record, this increase
is not considered significant.

As the piezometers are completed in the same saturated zone, the
piezometric surface shows that groundwater in the Sunnyside
Sandstone to be moving to the northeast, into the Book Cliffs (see
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Quality and quantity of undergrround water is the morst difficult to
ascertain due to geologic variables such as fautts, fracturss, channel
sands and isolation of these partiq:lar featres when water is
encountered in order to gain reliable sarnples. underground water
tends to be co-min$ed with water from other places in the mine and
water pumped through the mines for mine equrpment and dust
suppression. Thus, care needs to be taken to obtain representative
samples. Specific undftshnbed water sarnples of the subsurface
inflovta are not knorrn to have been collected. Horever, the quality
results reporbd in the Horse Canyon retords are consistent with in-
mine sarnples from adjacent mines.

The dissofued iron conc€ntration of grourtrvater flotrfu into the
Horse Canyon Mine has historically been less than 0.5 rng/l and is
generally less than O. 1 mg/l (see Appendices 7-1 and 7€). The total
iron concentration of this water has historically been less than 0.7
rng/l and generally less than 0.1 mgill. The total rnanganese
concenffiion of Blacthawk Formation water (as measured in the
Horse Carryon Mine) has historically been lessthan O.O5 mg/l andis
typically less than 0.O3 mg/l (see Appendices 7-1 and 7€).

@ TheMancos Shale is exposedsouth andwestof the
pemit area. Thisformation is a relativelyirnpermeablemarineshale and is
not considered to be a regional or local aquifer. Groundurater sarnples
collected from two monitoring sttes located in Stinky Spring Canyon
app'roximately 2 miles southeast of Lila Canyon Mine have a TDS
concentration in the range of 2m to 4200 mg/l and are of the sodium-
sulfate-cl'rlo'ride tyBe (Appendix 7-1 ).

tal iron concentrations ranged from O.35 to 11.8 mgfl. Total
mangenese concenffiions ranged from O.O5 to O.29 mg/l. Chemical
compositions of other parameters are consistent with waters from the
Mancos Shale in the Book Cliffs ar€a. The

concentrations indicate
but are isolated waters

sources.

appear to be fzult related.
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As shown on Plate 7-1

Recfraroe and Discfiarge Relations

Recharge rates were calcuHed by Udacldetl and others (1986, p. 43) for an
area in the Book Cliffs. Waddell estimated recharge at about I percent of
anrnral precipitation. Lines and others (1984) indicate the mean anrrual
precipitation along the Book Cliffis in the area of the Horse Canyon Mines is
about 12 incfies, indicating a rectarge rate of iust wer 1 inch peryear.

The recharge and discharge areasfor local percfied aquiErs
in the upper zone (Cotton, Ftagstatr-North Hom and Price
RivEr Formations) generally lie within the drainage areas of
Horse and Lila Canyons. These local systems are complex
and higrhly dEpendent on topograpfry. Redrarge vvaterfum
precipitation or snonr meft enters the Cotton or Flagstaff-North
Horn Formations and moves downward until it encounters low
permeability shale or claystone tayers inthefonnations, where
almost all of the water is forced to florr horizontally to springs.
The springs exhibits subsffiial variability in discharge in
response both to spring snowmelt events and to drought and
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wet years. Discfrarge ratss as gred as n gpm have been
recorded from the springs during the higth-flo\ilr season, and
discharge rates as lotttr as 1 gpm arc not trn@rffnon during late
$arlrner. The efbcts of the drought occuning in the late 198Os
and early 199Os are clearly wident in the flor records.

Recharge to the lorner zrlne including the Castlegate Sandstone,
Blackhailk Formation, and Mancos Shale is of limited magnitude, due
primarify to the limited area of on steep
outcrops and the presenc€ of lor-permsability units in wertying

layers in the upper Blackhauft
, u/hict contain

approximafrety 80 percent days, siltstones, mudstones, and shales,
are all higthly rcstrictive to vertical groundu/atsr mwement (Fisher and
others, 1960).

Recharge to the loarer zone probably occursi prfrnarilyfiom verffi
rnwement of waterthrough the werlying formations andis probably
grreatest where surface fractures intersect the topographic higrhs
where the upper zone fommtions outcrop. The rat'e of recharge to the
lornrer zorTe is very slow. The lack of a sifficant redrarge sour@
results in limited discharge ?r€ds. The largest portion of recharge to
the lorner zone is in the Castlegate Sanffione and upper mErnber of
the Blackhavrk Formation with some leakagp from the upper zone
where the gneatest rnrmber of springs are identffied.

Fautts may efbct flor, direction and rnagnitude of both lateral and vertical
ftows. Horever, the area is abunffiwith plastic or saplling clays thatcan
seal faults and fractures inhibiting both lateral and vertical flows.
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Assr.rming mass-balanca and sffite frydrologtc conditions, nrcharge
witl egual discharge wer the long term. The relatively rapid
grroundrater disctrargefrom the uppsr zone formations as compared
with tl're unffiying lorer rcne formations suggest that the
slratignaphicalty-higher water discfiarges are local and are not
hydraulically connec'ted with the louerzone. Waddell et al. (1986)
conclude that the percfred nature sf the upper zone formations
protect them from the influence of devvatering of the coal-bearing
zone unless the upperzone is influenced by subsiderT@.

-Grounchnrater resourcss in the pennit ar€a are limited due to the small
surfiace area and lorrecfrarge rates. There is not enough baseflovtr
from grrotrndrrater discharge to rnaintain a pereffiial flor in Horse
Carryon Creek or Lila Canyon.

The upper ground\irater zone produces lor votume spring
flours from updip exposurcts of bedroc-k and ovortying
alfuvium. Some spnng discharges from this zone fm\te been
dweloped and arE usedfor livestock anclwildlib. The loler
groundu/ater zone has very limited dischargps that ans used
for wildlife, generally cturing the early spnng. Based on the
tocation of these lorerzone points andthevertical separation
(SOOfeet) between the coal seam and the points, there is no
possibility of mining irnpacting the springs.

424.2t0 Regiorral Surfac€ V\ffisr Rssouncss. The permit area
€nrists enffiywithin the Horse Canyon, Lila Canyon, and Little ffi,
Wash watersheds. The regional drainage pattems are generally
north-south with steep canyons which are incised in the Book Cliffs
escarpment. Streamflors within the region, generalty, are tfie resuft
of snowrnelt runoff or surnrner tfiunderstonns.
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-permit nrea Surface Water nesources
-'\A/ithin the permit alea, the surf,ace u/ater resour@s consist of three

main drainages Horse Canyon Creek, Liftle Park Wash, and Lila
Canyon. Horse Canyon flors to lceffier Wash which, in tum, flovtrs
to Grassy Trail Creek and the Price River. Little Park t[fash flows
southward to Trail Canyon and the Price River. Lila Canyon florrys
soutfrwest to Grassy Wash, then south to the Marsh Flat Wash and
the Price Rivet- (see Plate 7-1).

-Based on field observations (described in Appendix 7-7) and flcnr
data obtained during the collection of urater-+Elity samples within the
permit and adjacent areas, Horse Canyon Creek is considered

within the permit area.
Lila Canyon and Little Park Was

shown
Sewral smaller tributaries of these streams within the

permit and adiacent ar€las are epherneralffi

Generally, Horse Canyon, Little Park and Lila Canyon flow during the spring
snorivmelt nrnsff period and also as a resutt of isolated srflnmer
thunderstorms. Due to the limited drainage area and elevation of Lila
Canyon, the duration of thesnoumeltflows isquiteshort and is liffiedtothe
very early spring. Flolrs in Horse Canyon, generally, are limited to the early
spnng period {Lines and Plantz, 1981). By ate springrto#y
surnrn€r, usually no flor is evident in Horse Carryon Creek, below the
minesite or Lila Canyon.

Over the period of record, 1981 through present, there have been
both wet and dry periods. From 1983 through 1984, the area had
high precipitation. In the late 199O's through the present, a drougiht
has been evident in the area. Over this period of record, the floars in
the streams have increased and decreased based on the available
water. Also, during both of these periods, flous in Horse Canyon
Creek during the summer and fall are generally not wident belorrthe
mine site. Only flovus from surnmer thunderstorms upstream of the
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site have resulted in flows below the mine. This indicates that the
while surface water resour@s may fl uctuate, the fl uctuations are not
great enough to change the response of the stream to overcome the
hydraulic and geologic characteristics of the area.

During most years, the snowmelt peak is the highest peak flow for the
drainages. Under certain circumstances, when a significant summer
thunderstorm occurs overthe drainages, the runoff event can be quite
large.

There are no indicationsthat any of the reacfies of Lila Canyon or Little Park
Wash are perennial. Since the spring of 2000, bffi areas have been
observed rrumerous times (at least quarterly) and no flor has wen been
noted in either drainage. Normally, this would indicate an ephemeral
drainage, hwvever, since the drainage areas are greater than one sguare
mile and exhibit no consistent flors, they are classified by regulation as
intermittent.

+ rnrrnber of springn do exis{ in the Little ffi< Wash drainagie;
horever, the flows from the springs dry-up, dissipate or go
underground b€fiore reaching the main dnainage channel. The
springs and seeps in the area have been sarnpfed, as indicated in
this application, as part of the baseline and springlseep irwentories.

Precipitation in the area generally consists of either high-
intensity, localized thunffiorms or area wide, ffial stonns.

that for short duration events
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tng
ing

within 3 to 5 hours. Th
_d.
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Table 7-14

Watershed
ID 2ur 5vr 1Ovr 25vr :l00rr

6hr 0 0 1.39 5.54 9.98 17 .18

24hr 0.65 3.22 9.31 22.68 39.50 59.77

6hr q 0 1.21 6.43 12.77 22.18

24 hr 0.86 3.82 9.45 20.66 33.99 49.70

WS1 Total

6hr 0 q 2.37 11.78 38.79

24 hr 1 .50 6.62 16.S 39.59 67.46 100.70

6hr I 0 0 1.U 4.30 7.79

24 hr o.17 0.81 2.54 7.96 14.23 24.90

6hr 0 0 0 1.43 4 .14 8.55

24 hr 0 .18 0.91 2.52 6.47 10.70 17.U

WS2 Total

6hr 0 0 q 2.98 8.20 16.27

24 hr 0.32 1.67 4.62 21.56 36.83

6hr q 0 2.23 10.43 19.63 33.75

24hr 1 .29 6.04 15.85 36.15 60.94 90.24

6hr 0 q 0.85 3.60 6.59 11.34

24 hr 0.43 2.09 5.76 13.64 23.46 35.09

6hr I 0 3.46 16.17 30.46 52.36

24 hr 2.O1 9.38 24.59 56.08 94.53 139.99
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Table 7-1A

Watershed
ID

Retum
Period 2vr 5yr 1 Ovr Evt 50vr 1 00vr

Little Park 6.1
6hr 0 0 1.63 6.48 11.66 20.08

24 hr 0.76 3.76 10.88 26.5 46.16 69.84

Little Park 6.2
6hr 0 0 0.93 3.70 6.66 11.47

24 hr 0.44 2 .15: 6.21 15.14 26.36 39.89

Little Park 6
6hr 0 0 2.56 10 .18 18.33 31.54

24 hr 1 .20 5.91 17.O9 41.63 72.52 109.74

Little Park 6.3
6hr 0 0 0.32 1.21 2 .15 3.70

24 hr o.14 0.70 2 .17 5.47 9.75

Little Park 5.1
6hr 0 0 0.31 1.00 1.73 2.93

24 hr 0 .11 0.59 2.41 7.85 15 .16 23.59

Little Park 5.2
6hr q q o.73 2.75 4.87 8.38

24 hr o.32 1.59 4.92 12.40 22.10- 33.82

Liftle Park 5
6hr 0 0 2.82 11.34 20,41 35.22

24hr 1 .77 8.54 rc 61 .16 107.32 163.42

Little Park 4.1
6hr 0 0 0.75 2.58 4.47 7.65

24 hr 0.29 1.49 5.31 14.72 28.O4 43.72

Little Park 4.2
6hr I 0 0.76 3.01 5.42 9.33

24hr 0.36 1.75 5.06 12.32 21.46 32.47

Little Park 6.4
6hr q 0 o.23 0.86 1.53 ry

24 hr 0 .10 0.50 1.55 3.90 6.95 10.64
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Table 7-14

Watershed
ID 2vr 5vr 1Ovr 25vr 50vr 100vr

Little Park 6.5
6hr I q 0.90 3.58 6.45 11 .10

24 hr o.42 2.O8 6.02 14.66 25.53 38.63

Little Park 4
6hr 0 0 6.17 M 44.74 77.12

24 hr 2.93 14.O1 40.73 101.08 178.91 269.O4

Little Park 6.6
6hr 0 0 4.44 8.64 14.92

24 hr 0.58 2.60 6.58 14.58 24.18 35.52

Liftle Park 3.1
6hr q 0 2.35 8.86 15.72 27,O3

24 hr 1 .03 5 .13 15.87 40.00 71.27 109.07

Little Park 3.2
6hr 0 0 1.00 4.65 8.76 15.O7

24 hr 0.58 2.70 7.08 16.14 27.20 40.29

Little Park 3
6hr a a 9.73 42.29 rc 133.01

24hr 5.08 23.rc 65.66 162.22 284.24 430.10

Little Park 6.7
6hr 0 0 1 .12 6.47 14.50 26.85

24hr 1 .14 4.69 10.58 21.76 34.48 49.42

Little Park
6hr 0 0 10.48 47.97 90.92: 152.74

24 hr 6 .19 26.34 70.46 170.78 298.11 448.73
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The sediment pond at the mine site is designed to contain disturbed area flows,
up to the 10-yr, 24-hr event.

Surface waters in this part of the Book Cliffs drain to the Price River. The
Price Riverflows to the Green Riverwhich, in turn, flows to the Colorado
River.

Lines and Plantz (1981, p. 33) conducted three seepage surveys of
Horse Canyon Creek in 1978 and 1979. The results of the surveys show
no consistent trends through time. Mine discharges create difficulties in
interpretation of the data because there is no indication of whether the
mine was or was not discharging water at the time of the surveys.

The Lila Canyon drainage is normally dry, flowing only in response to
precipitation runoff or rapid snowmelt.

The mine facilities will be located in the Right Fork of Lila Canyon. In
January 2Oo4., an assessment of the geomorphic character of the
channel was conducted to address DOGM comments. A series of
channel cross-section measurements were taken and the bed and bank
materials visually observed. During this evaluation, it was discovered
that a diversion structure had been installed just above the confluen@
of the Right Fork of Lila Canyon and Grassy Wash (see Appendix 7-9
and Figure 7-3). This diversion structure will divert all flow from the
drainage and convey it by diversion channel to a stock pond located in
the SW4, SW/4 of Section 28,T.16 S., R. 14 E. Subsequently, it was
determined that the improvements were part of a BLM range
improvement project. This structure has significantly modified the
drainage pattem for this atea. Flows that previously would have flowed
into Grassy Wash will now be detained in the stock pond.

The closest perennial stream to the permit area is Range Creek. The
drainage is located approximately 6 miles east of the proposed Lila
Canyon permit . Range Creek is in a
broad, south-southeast that has been eroded into the
Roan Cliffs. Awestern extension of the Roan Cliffs (Patmos Ridge) lies
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between Range Creek and the Book Cliffs. The proposed Lila Canyon
operation is on the west side of Patmos Ridge. The Colton Formation is
exposed at the surface from Patmos Ridge east to the main body of the
Roan Cliffs, and between these two escarpments Range Creek has
eroded into but not through the Colton Formation. Approximately eleven
miles southeast of the permit area, just upstream of Turtle Canyon,
Range Creek has eroded through the Colton, Flagstaff, and North Horn
Formations, but it reaches the Green River without having eroded
through the Upper Price River Formation. The nearest Blackhawk
outcrop is 10 miles south, along the Price River.

As a result of the ix miles horizontal distance from proposed permit area
to Range Cree and the isolating effects of the over 1,000feet
of low-permeability, isolating strat , it is not likely that the Lila
Canyon Mine will adversely effect Range Creek. Due to these conditions, no
baseline or other sampling has been gathered nor anticipated on Range Creek.

The Horse Canyon drainage is monitored in accordance with the approved
monitoring plan for the permit. There have been no samples taken in the Lila
Canyon or Little Park Wash drainages because no flow has been observed.

A factor in the lack of data is a result of acce

U.S. Steel conducted water quality monitoring of the Horse Canyon drainage.
These monitoring efforts were conduc{ed prior to the development of DOGM's
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present Water Monitoring Guidelines, and as a result the data is quite limited.
The most recent results of these water monitoring efforts are presented in
Appendix 7-2 and historic results are included in the DOGM electronic
database.-

conditions.

be used.

724.3OO Geologic Information Detailed geologic information of the permit and
adjacent areas is included in Seclion 600, with specific strata analyses, as required,
in Section 624.

-724.310 Probable Hydrologic Consequences. The geologic data
indicate that no toxic- or acid-forming materials are known to exist in the
coal or rock strata immediately below or above the seam (see Section
624.300). The probable hydrologic consequences of the proposed
operation will be discussed in Section 728 and Appendix 7-3 of this
application.

thatthe
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-724.320 Feaslbility of Reclamation. The geologic data in Section 600
provides sufficient detail to allow: the evaluation of whether toxic- or acid-
forming materials are expected to be encountered in mining; subsidence
impacts; whether surface disturbed areas are designed to be constructed
in a manner that will allow for reclamation to approximate original
contour; and whether the operation plans have been design to ensure
that material damage to the hydrologic balance does not occur outside
of the permit area. These issues are evaluated in the R645 rules and
discussed in Section 728 of this application.

-7 24.400 Cl i matological Information

-74.41 0 Climatological Factort

-724.411 Precipitation The closest weather recording station to
the Lila Canyon Mine is located at Sunnyside, Utah. Based on the
relatively close proximity and similar locations (west exposure of
the Book Cliffs) the data from this station will be used to verify
precipitation amounts and other weather conditions for the Lila
Canyon Mine.

-Predpitation data from the Sunnyside station has been gathered
from 1971 to 2000, showing an average annual precipitation of
1 4.7 4 inches. The information was downloaded from the Western
Regional Climate Center, as shown on Table 7-1

-A rain gauge will be installed at the site, once construction and
operations start, to complywith the reporting requirements of the
air quality permit.

-124.412 Winds. The average direction of the prevailing winds is
West to East, and the average velocity is 2.74 knots.

-724,413 Temperature. Mean temperatures in the proposed mine
area range from a high of 58.0 degrees F to a low of 33.4 degrees
F. See Table 7-149.
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-724.420 Additional Data. Additional data will be supplied if requested
by the Division to ensure compliance with the requirements of R645-301
and R645-302.

-724.500 Supplemental Information N/A - The determination of the PHC in
Section 728 does not indicate that adverse impacts on or off the proposed
permit area may occur to the hydrologic balance, or that acid-forming or toxic-
forming material is present that may resuft in the contamination of ground-water
or surface-water suppl ies.

-724.700 Valley/Stream N/A - The proposed plan does not include mining or
reclamation operations within a valley holding a stream or in a location where
the permit area or adjacent area includes a stream which meets the
requirements of R645-302 -32O.

-725. Baseline Cumulative lmpact Area Information

-725.100 Hydrologic and Geologic Information Hydrologic and geologic
information for the mine area is provided in Sections 600, 724 and in the PHC
Determination in Appendix 7-3. This information includes the available
information gathered bythe applicant Additional information is availableforthe
areas adjacent to the
from state and federal agencies.

proposed mining and adjacent areas

iot'is
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Table 7-1*B

Sunnyside, Utah (42847 4)
Period of Record Monthlv Climate Summary

Period of Record: 1971- 2000

Jan Feb Mar Apr May Jun Jul Aug sep Oct Nov Dec Ann.

Average
Max.
Temp(F)

33.7 38.4 44.1 54.0 63.5 76.2 82.4 80.3 71.3 58.3 42.8 34.9 56.8

Average
Min.
Temp(F)

13.9 17.5 21.8 30.0 38.3 47.2 53.6 52.2 44.7 34.6 22.8 15.3 32.8

Average
Total
Precip
(in.)

0.80 1.01 1.30 1.22 1.22 0.85 1.46 1.50 1.80 1.67 1.14 0.78 14.74

Unofficial values based on averages/sums of smoothed daily data, lnformation is computed from
available daily data during the 1971-2000 period. Smoothing, missing data and observation-time
changes may cause these 1971-2OOO values to differ from official NCDC values. This table is
presented for use at locations that don't have official NCDC data. No adjustments are made for
missing data or time of observation. Check NCDC normals table for official data.
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-725.200 Other Data Sources As indicated above, additional
information is available for the cumulative impact area. In addition to
the base line data for the proposed mining, additional pertinent
hydrologic data is available from adjacent mines and permits and
government reports.

725.300 Available Data Necess
assumed to be available to the Di

726, Modeling Where ever possible actual surface and ground water information
is supplied in this application.

Storm 6.2, a program to calculate runoff flows was used to calculate runoff
from some disturbed area drainage areas.

A simulation of transmission losses to determine potential impacts from mine
water discharge to the Price River and fishery @
MininS

evaluation.

727. Ntemate Water Source Information A search was conducted of the State
of Utah Water Rights files for all rights occurring within, and adjacent to, the
permit area for a distance of one mile. The location of those rights are
shown on Plate 7-3. A description of each of the rights is tabulated in Table
7a.

-iAny State-Appropriatedwatersupplythat may be damaged by mining
operations will either be repaired or replaced. As soon as practical,
after proof of damage by mining in Lila Canyon, of any State-
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Table 7-2

LILA CANYON MINE AREA
Water Riohts

Water
RiohUOwner

cfs gpm ac.ft. Source Use Point of
Diversion

91-557 Eardley,
Joseph K.

0 0 So. Fork Horse
Canyon Creek

Stockwatering sw 34, T. 15 S, R.
14 E.

91-557 Eadley
Joseph K.

0 0 So. Fork Horse
Ganyon Creek

Stochilatering NE 34, T. 15 S, R.
14E.

91-1903 State of
Utah

0.08 36 0 Spring Stockwatering sE 35, T. 15 S, R.
14E.

'91-148lPA 0.30 135 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14E.

.91-149 tPA 0 .10 45 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14E.

*91-150 tPA 0 .10 45 0 U. G. Tunnel Other NW 3, T. 16 S., R.
14  E .

*91-4959 EUF 0.00 5.00 Redden Spring Mining NE 3, T. 16 S., R.
14E .

91-2616 BLM 0 0 Stream Stockwatering NW 3, T. 16 S., R.
14  E .

*91-183 EUF 0.E 359 0 Horse Canyon
Creek

Domestic,
Other

sE 1/4 3, T.. 16 S.,
R.  14 E.

91-185 Minerals
Devel. Co.

0.0190 I 0 Well Domestic,
Other

NW I, T. 16 S., R.
14E.

91-618 Mont
Blackbum

0.0110 5 0 Mont Spring Stockwatering NE 11,  T.  16 S. ,  R.
14E .

91-2615 BLM 0 0 Stream Stockwatering NW 10,  T.  16 S. ,  R.
14E .

91-617 Mont
Blackbum

0.0110 5 0 Leslie Spring Stockwatering NW 11,  T.  16 S. ,  R.
14E.

91-4650 BLM 0 0 Tributary to Flat
Wash

Stockwatering,
Other

sw I, T. 16 S., R.
14E.

€1-399 tPA 0.050 22 0 Unnamed Spring Mining, Other sE 12,  T.  16 S. ,  R.
14  E .
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-UEl owns the rights to approximately 1.50 cfs in this area. Although
the PHC (Appendix 7-3) indicates little, if any, adverse effects on
water resources resulting from the operation, if such effects should
become evident, lost water sour@s would be replaced from the rights
owned by the company.

-7 28. Probable Hydrologic Gonsequences (PHC) Determination

428.100 PHC The Probable Hydrologic Consequences (PHC)
Determination is provided as a separate document in Appendix 7-3.
This determination indicates minimal (or no) negative impacts of the
mining or reclamation operation on the quality and quantity of surface
and ground water under seasonal flow conditions for the proposed
permit and adjacent areas.

-728.2fi) Basie for Determination The PHC is based on baseline
hydrologic, geologicand other information such as public records and
adjacent mine plan data statistically representative of the site (see
Appendix 7-3).

-'\A/ith underground mining, there always exists a potential for
impacting surface or ground water resources; however, as indicated
in Section 525, subsidence effects are expected to be minimal due to
the amount of cover and massive rock stratas between the mining
and the surface. Effects on underground water are also expected to
be minimal, since this water is not presently issuing to the surface,
and any ne@ssary discharges of the water would be in accordance
with U.P. D. E.S. requirements.

-\A/ater in this area is primarily used for stock orwildlife watering. Any
impacts to the small surface springs or seeps as a result of mining
would likely be offset by the emergence of new seeps or springs due
to fracturing, mine water discharge or replacement of water rights as
described under Sections 525, and 731.800.

-728.300 Findings
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L-1-S Lila Canyon

Rt. Fork Lila (above mine)
Lila Canyon BelowMine

Sediment Pond Discharge
Mine Water Discharge
Sampling Suspended lGltr 2003
Cottonwood Spring
Unnamed Spring
Pine Spring
Sampling Suspended lQtr 2003
Lila Canyon Wash
Section 25 Wash
Little ParkWash

Sec'tion25Wash

Sampling Suspended I Qtr 2003

Stinky Spnng Wash
Stinky Spring Wash

Little Parft Wash
Little Park Wash
Little Park Wash

UPDES (Groundwater)
Spring
Spdng
Spring
Spring
Spring
Spring
Spring

L-4-S
L.5.G
L-6-G (suspended)
L-7.G
L-8.G
L-9.G
L-10-G (suspended)
L-11-G
L-12-G
L-l3-S

L-l4-S

L-15-S (suspended)

L-l6,G
L-17-G
L-18-S

L-2-S
L-3-S

IPA-1
IPA-2
IPA-3

Sampling at Locations L-13-S, L-14- will no longer be required once the
washes have been characterized as or Ephemeral.

Locations of all monitoring sites are shown on Plate 7-4 , 'Water Monitoring Location Map".

Proposed monitoring methods, parameters and frequencies are
described in Table 7-3, "Water Monitoring Stations", Table 74,
"Surfa@ Water Monitoring Parameters', and Table 7-5 "Ground
Water Monitoring Parameters".

In any one quarter a minimum of three unsuccessful attempts will be
made by using either 4 wheel drive vehicles or ATV's to access all
water monitoring sites prior to reporting any site as "No Access".
However, safety and common sense will prevailwhile making these
attempts.

Monitoring reports will be submitted to the Division at least every 3
months, within 30 days following the end of each quarter.
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#ny material which exhibits acid- or toxic-forming
characteristics will be properly stored, protected from runoff,
removed to an approved disposal site or buried on site
beneath a minimum of 4' ol non-acid, non-toxic material.

731.312 Storage of Acid- or Toxic-Forming Materials Storage of
potentially acid- or toxic-forming materials, such as fuel, oils,
solvents and non-coal waste will be in a controlled manner,
designed to contain spillage and prevent runoff to surface or
ground water resources,

be as described in thi
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Table 7-3
Lila Canyon Mine

Water Monitorino Stations

Station Location Tvpe Frequencv Remarks

L-12-G Section 25
Spring

Spring Quarterly Replaces L-10-G

L-13-S Liftle Park
Wash

Dry Wash Monthly At Road Crossing

L-14-S Section 25
Wash

Dry Wash Monthly At Road Crossing

L-15-S Williams Draw
Wash

Dry Wash Sampling
Suspended
lQtr of 2003

At Road Crossing

L-16-G Stinky Spring
Wash

Seep Quarterly Top of Mancos

L-17-G Stinky Spring
Wash

Seep Quarterly Top of Mancos

L-18-S
Road

IPA-1 Liftle Park Borehole Quarterly Water LevelOnly

IPA-2 Little Park Borehole Quarterly Water LevelOnly

IPA.3 Little Park Borehole Quarterly Water Level Only

NOTE: Sites L-1 3-S, L-14-S, nd L-159-S will no longer be monitored after
the washes have been characterized.
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731.400 Transfer of Wells There are presently three Piezometers on this
permit. When these Piezometers are no longer required, theywill be
sealed in a safe, environmentally sound manner in accordance with
regulations (see Section 631.200). The Horse Canyon Well will be
donated to the College of Eastern Utah as part of the Post Mine Land
use Change

731.500 Discharges The only proposed discharges from this operation will
be from the sediment pond and/or underground mine water. Each of
these potential discharges would be monitored and controlled within
requirements of approved U.P.D.E.S. Discharge Permits.
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proposed portals are located to prevent gravity discharge from
the mine (see Section 731 .521).

or reclamation operations- within 100 feet of a perennial or

in locations shown on

1.600 is not applicable.

731.700 Gross Sections and Maps The following is a list of cross-sections
and maps provided in this section of the P.A.P.

Plate 7-1 Permit Area Hydrology Map
PlateT-2 DisturbedArea HydrologyMatershed
Plate 7-3 Water Rights Locations
PlateT4 Water Monitoring Location Map
Plate 7-5 Proposed Sediment Control Map
Plate 7€ Proposed Sediment Pond
PlateT-7 Post-Mining Hydrology

All required maps and cross-sections have been prepared by, or
under the supervision of, and certified by a Registered Professional
Engineer, State of Utah.

731.710 General Area Hydrology Plate 7-1.

731.720 Plate7-2.

731.730 Water ilonitoring Map Plate 74.

731.740 Sediment Pond Map Plate7$.

731.750 Plate 7€.
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development of vegetation along the stream banks aiding in the additional
stabilization of the channel banks and bed. \A/hile these impacts are not
anticipated, the applicant has agreed to monitor the conditions of the channel
downstream of the site for geomorphic and erosional change as a result of mine
discharges.

All construction and upgrading activities will be undertaken during periods of dry
weather, commencing in late spring and lasting through fall. For both the mining
and reclamation periods, it is expected that construction, upgrading, or regrading
activities would cause an increase in sediment load to the stream. Temporary
sediment controls will be used whenever possible to lessen the impact of
construction activities.

area of the

Sediment yields may increase locally due to subsidence. Subsidence cracks which
intersect stream channels with steep gradients could, for a short period of time,
cause an increase in the sediment yield of the stream. However, this sediment
increase would cause the crack to quickly fill, recreating pre-subsidence stream
channel conditions. Thus, the potential impact to sediment yield from subsidence
in the permit area would be minor and of short duration.

Various sediment-control measures will be implemented during reclamation as the
vegetation becomes established. As discussed in Section il2.2OO of this P.A.P.,
these measures will include installation of silt fences and straw-bale dikes in
appropriate locations to minimize potential contributions of sediment to the Right
Fork of Lila Canyon. These measures will reduce the amount of erosion from the
reclaimed areas, thereby precluding adverse impacts to the environment.

Acidity, Total Suspended Solids, and Total Dissolved Solids. Probable impacts
of mining and reclamation operations on the acidity and total suspended solids
concentrations of surface and groundwater in the permit and adjacent areas were
addressed previously in this section. Since the proposed Lila Canyon Mine has not
started, there is no specific data available on Lila mine water. Therefore, quality
information was obtained from the adjacent Horse Canyon Mine wokings.

Data presented in Appendices 7-1 and 7€ and summarized in Section 724.1QO of
this P.A.P. indicate that the TDS concentration of water in the Blackhawk Formation
(as measured in inflow to the nearby Horse Canyon Mine) ranged from

Stream buffer zones have been delineated uostream and downstream of the
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natural discharge of groundwater through any of the sealed portals. To verify
this, stand pipes will be incorporated into the grading plans for the portals so
that water levels c€ln be checked annually.

Groundwater and Surface Water Availability. Potential impacts to the
availability of surface and groun&vater from the Lila Canyon Mine operations
include both decreased and increased stream flows and spring discharges
caused by mine-related subsidence, bedrock fracturing, and aquifer dewatering.
These potential impacts are discussed below.

Potentialfor Decreased Sprino and Stream Flows

To date, while surface subsidence has been identified as a result of coal mining
in the nearby Horse Canyon Mine, no impact or disruption of spring and seep of
stream flows have been identified. Bedrock fracturing routinely o@urs in the
rock units overlying the mined coal seams. Given the limited number of springs
and limited groundwater resources of the B'laelfiaudenel-Castleg
and Blackhawk Formations in the permit and adjacent areas, subsidence or
fracturing would affect the hydrologic balance in the area only if zones of
increased vertical hydraulic conductivity were created which extended through
the Price River Formation into the North Hom and Flagstaff Formations.

Several lines of evidence suggest that mining-related subsidence and bedrock
fracturing have not resulted in decreased stream flows or groundwater discharge
in the vicinity of the nearby Horse Canyon Mine. Although considerable
seasonal and climatic variability are noted in the hydrographs of springs in the
permit and adjacent areas, data for both Horse Ganyon Creek and springs which
overlie the Horse Canyon Mine workings do not show discharge declines which
may be attributed to either subsidence or bedrock fracturing (see Appendices 7-
1 and 7€).

Active groundwater systems in the Colton, Flagstaff-North Horn, and Price River
Formations are separated from the Blackhawk Formation by the Castlegate
Sandstone. As discussed in Section 724.100, this formation contains no springs
and is not considered to be a major groundwater resource. Past mining in the
Horse Canyon Mine has not increased the rate of spring discharge from the
Price River Formation, indicating that groundwater is not being diverted into this
formation. The absence of increased saturation in the Price River Formation
due to coal mining indicates that vertical zones of artificially-increased hydraulic
conductivity do not extend into the Price River Formation and from thence into
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the overlying active groundwater systems of the North Hom and Flagstaff
Formations.

Data presented in Appendices 7-1 and 7-6 and summarized in Section 724.1OO
indicate that the lower groundwater system, in the vicinity of
mined coal seams, contains groundwater which is compartmentalized both
vertically and horizontally. Coal mining locally dewaters isolated, overlying
saturated rock layers in the Blackhawk Formation but does not appear to draw
additional recharge from overlying or underlying zones.

Additionally, the springs which supply most of the local flow discharge from the
Flagstaff-North Horn or Colton Formations. This formation or aquifer is perched
from the underlying lower groundwater zone and the intervening formations
contains swelling clays which tend to heal small fractures. Also, since the
perched aquifer materials are lenticular, there is a greater probability that
fractures in one area will not drain all the different perched aquifers because
they are not interconnected.

The vertical gradients in Blackhawk Formation
rock layers actively mined coal seams in the Horse Canyon Mine and
the absenee of significant discharge into the mine from these layers indicates
that mining does not draw groundwater from the underling portions of the
Blackhawk and Mancos Shale. Additionally, the distinctive solute composition of
Mancos Shale groundwater has not been observed inside the Horse Canyon
Min in the Blackhawk and Mancos are

From the above discussion, it appears that the Horse Ganyon Mine has not
decreased groundwater discharge in overlying or underlying groundwater
systems. Hence, it is unlikely that coal mining will effect the discharges of any
spring as a result of mining in the Lila Canyon permit and adjacent areas.

The closest perennial stream to the permit area is Range Creek. The drainage
is located approximately 6 miles east of the proposed Lila Canyon permit area
(see Plates 6-1 and 7-18). Range Creek is in a broad, south-southeast oriented
drainage that has been eroded into the Roan Cliffs. A western extension of the
Roan Cliffs (Patmos Ridge) lies between Range Creek and the Book Cliffs. The
proposed Lila Canyon operation is on the west side of Patmos Ridge. The
Colton Formation is exposed at the surface from Patmos Ridge east to the main
body of the Roan Cliffs, and between these two escarpments Range Creek has
eroded into but not through the Colton Formation. Approximately eleven miles
southeast of the permit area, just upstream of Turtle Canyon, Range Creek has
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eroded through the Colton, Flagstaff-North Horn Formations, but it reaches the
Green River without having eroded through the Upper Price River Formation.
The nearest Blackhawk outcrop is 10 miles south, along the Price River (see
Plate 7-18).

The maximum extent of subsidence is within the permit boundary, making it
improbable that could effect Range Creek or any
contributing watershed to Range Creek.

Due to the large distance from the proposed permit area, and the 1,000 feet or
more of low permeability strata between the coal seam containing Blackhawk
formation, and the Colton Formation where Range Creek lies,

a no baseline or
other sampling has been Creek. For the
above reasons Lila Ganyon extension does not present any Probable Hydrologic
Consequences to Range Creek.

The contamination, diminution, or interruption of any water resources would not
likely occur within the mine permit or adjacent areas. Since surface water flows
only a limited part of year and will be provided protection by use of sediment
controls, the major usable water resources that could potentially be effected in
the area would be springs that are currently in use by wildlife and livestock.
Most of these springs are located upstream of the permit area or are in areas
where subsidence resulting from post-1977 mining is not documented or
expected. To date no known depletion of flow and quality of surveyed springs in
the Horse Canyon permit area exists, and none are expected in the Lila Canyon
area, based on available data from the Horse Canyon Mine. Although pre-
mining data is not available for Horse Canyon, depletion problems from
subsidence are not known to have been filed and are not indicated by sampling
resufts in Appendices 7-1 andT-2. Therefore, it is unlikely an alternative water
supply will be needed, although they have been identified in Section R645-301-
727.

L-16-G and L-17-G are seeps being monitored in Stinky Spring Canyon. These
two seeps appear to be an important source of water for Bighorn sheep
specifically in the early spring.
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Flows from these springs are historically less than 0.5 gpm and show a general
seasonal decrease throughout the season. These sites were not identified
during baseline surveys and are believed to exist intermittently and are not
always evident. The low flow rates and intermittent nature of these springs
suggest that they are local in nature.

These springs are located within the Central Graben, rrvhich is a block that has
been downdropped between 145 and 250 feet relative to the adjacent bedrock.
They occur near the contact between the Mancos Shale and the overlying
Blackharrk Formation. The fractured nature of the bedrock along the edges of
the Central Graben, as a result of the faulting, likely the
areal extent of the recharge or source area to the springs. The

likely isolate the graben block
from groundwater in the surrounding bedrock. Thus, the recharge to the springs
is likely limited to the area of the consolidated graben block.

As indicated previously, there is no evidence that mining in the Horse Canyon
Mine had any influence on the underlying formations. Therefore it is likely that
the Lila Canyon Mine would have similar affects. Due to the springs location
and lateral separation from the mine, outside the permit area, outside the limit of
subsidence, being separated from the mine block by faulting within the Central
Graben, and being 500 to 600 feet below the coal seam, there is no potential for
Lila Canyon Mine to negatively impact this spring or recharge sources.

Potential for Increased Stream Flows

lf sufficient water is encountered in the Lila Canyon Mine workings to require
discharge of that water to the surfa@, the flow of the Right fork of Lila Canyon
will be increased.

It is difficult to estimate the maximum potential discharge from the mine,
however, DOGM has determined that a maximum discharge rate of -500 gpm
should be used for design purposes.
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on the streams.

It should be emphasized that estimate is considered to be
conservatively high. The adjacent Horse Canyon Mine had a maximum
discharge of g0 gpm.

the
Soldier Canyon Mine farther to the north in the Book Cliffs, the rate of water to

estimated to be

lf water does need to be discharged, it will be sampled and discharged in
accordance with the approved UPDES Discharge Permit. lf the quality
parameters of the mine water do not meet UPDES standards, the water will be
treated prior to discharge. Treatment may include holding/settling in the mine,
pumping to retaining or sediment ponds, chemical treatment or other approved
means to prevent non-compliant discharge.

Based on the results of the evaluation presented in Appendix 7-9, the discharge
of this amount of water from the mine is not expected to have a significant impact
on the downstream resources. Based on the results from Appendix 7-9, the
mine discharge flow will be lost due to transmission losses and percolation
within 3.4 miles from the discharge point. Therefore, the discharge will not reach
the Pri or Colorado Rivers. The discharge of the water will have a
positive impact on the vegetation and wildlife of the area by providing a fairly
constant supply of water along this limited reach of the channel.

Based on comparison of upstream and downstream data gathered on Horse
Canyon Creek which incorporates the analysis from past mine discharges to the
channel, water quality will not be drastically affected in the intermittent drainage
in the event of discharge of mine water into the channel. The expected impacts
to the channels of the Lila Canyon area are very likely to be similar to those at
Horse Canyon due to the close proximity, and similarities of mining and drainage
conditions.

Potential Hydrocarbon Contamination. Dieselfuel, oils, greases, and other
hydrocarbon products will be stored and used at the site for a variety of

15,000,000 gallons per year (approximately
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channel varies in width from 50 to several hundred feet wide. The adjacent
slopes are of moderate to vertical gradient. The stream has cut an irregular
channel into the underlying rock formation to a depth of 50 feet in places.
The gradient is moderate (3.3olo), with mostly gravel, sand and silt filling the
channel in the upper reaches and large boulders predominate in the vicinity
of the Price River.

The 20,100 foot long channel flows from a pinyon-juniper and
sagebrush grass associations transgressing into a mature sagebrush habitat
in the lower sections, with no riparian vegetatlon present.

Known springs and seeps occur along the east side tributaries. (See
Appendix 7 for Spring Descriptions) The tributaries are of moderate to
steep gradients in narrow canyons, with mostly gravel to occasional rocky
beds, with silt and sand where the gradient is reduced. The intermittent
tributaries have headwaters in the Colton Formation outcrop in the sub-Roan
cliffs, passing over the lower moderate slope-forming Flagstaff Limestone
and North Horn Formations. The present known springs and seeps are
associated with alluvium, sandstone and thin limestone beds of these
geologic formations of Upper Cretaceous to Eocene age. (Plate 6-1)
Observations of intermittentwaterflow associated with the springs indicate
flows of 5 gallons per minute or less (Appendix 7-21. The intermittent flow
of water from the springs probably never reaches the main channel of Liftle
Park Wash even in years of high precipitation.

Seasonal flash floods can be expected and tend to obliterate any
human activitywhich hasoccurred in thewashes. The sediment ladenwater
from the upper reaches of Little Park Wash are probably absorbed by the
stream alluvium prior to reaching the Price River except in the most extreme
situation.

No water shares are associated with the Main Little Park Wash
anyrhere within the permit area, or downstream, all the way to the
confluence with the Price River.

Precipitation occurs mainly as summer showers and winter snow and
ranges averages approximately 14.74 inches per year (Table 7-1A).

Two water monitoring stations are located in Little Park Wash (less
tributaries). L-13-S is located at the road crossing of Lila Park Wash. Data
collected at L-13-S, since December of 2000, has not reported any flow
(Appendix 7-1). Indications of flow as a direct result of precipitation events
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Because IPA#1 Wash drains more than one square mile it can be
considered intermittent by definition.

The channel cuts through the Flagstaff/North Hom, and the Upper
Price River formations, from an elevation of 9,000 feet to an elevation of
7,000feet. The channel varies in width from 10 to nearly 100 feet wide. The
adjacent slopes are of moderate to vertical gradient. The channel ranges
from 1 ,400 to over 3,000 feet above the coal seam. At this depth there is no
chance that underground mining can adversely effect the channel.

The gradient is extremely steep in the upper reaches and moderate
in the lower reaches, with mostly gravel, sand and silt filling the channel.

Two monitoring locations, L€-G and Piezometer IPA#1, can befound
in this reach. Appendix 7 -1 contains flow data, quality information, and water
depth. Appendix 7 contains a desoiption of both monitoring points.

Reach #5 has been broken into three distinct sub-reaches, 5A, 58,
and 5C, each with its own characteristics. IPA #1 Wash, Reach #5, by
definition and classification by the Permittee is ephemeral.

Reach #5A

Reach #5A (Table 2) is described as IPA#1 Wash above L€-G.
Reach #5A is shown on Figure 1.

Reach #5A starts at an elevation of 7,450 feet and drops to an
elevations of 7,300 feet and has a minor slope (7.8o/ol over its 1729ioot
length. The reach runs mostly through Douglas Fir in the upper sections and
transgresses to pinyon juniper. The reach does not contain any riparian
vegetarian. The channel bed is mostly sand and gravel. Fish and macro
invertebrates are non existing within this reach.

No water shares are associated with #5A. This reach is considered
ephemeral. Reach #5A can not be impacted by mining do to the coal seam
depth being over 3,000 feet and location off the permit area.

Photograph 52, found in Attachment #1 , depicts the conditions found
in Reach #5A.
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Reach #58

Reach #58 (Table 2) is described as IPA#1 Wash at L€-G. Reach
#5B is shot,n on Figure 1.

Reach #5B starts at an elevation of 7,300 feet and drops to an
efevations of 7,270 feet and has a minor slope (10.4o/o') over its 300 foot
length. L-8-G is located in Douglas Fir. lt flows off and on for approximately
300 feet where it either evaporates or is absorbed into the alluvium The
intermittent flow of water from the spring probably never reaches the main
channel of Little Park Wash even in years of high precipitation. The reach
does not contain any riparian vegetarian. The channel bed is mostly sand
and gravel. Fish and macro invertebrates are non existing within this reach.

L€-G has water share 91-2638 owned by the State, and designated
for stock watering, associated with it. This 300 foot reach, #58, is
considered intermittenUperennial. Appendix 7-1 contains flow data and
quality information. Appendix 7 contains a description of the water
monitoring site.

Reach#58 can not be impacted by mining do to the coalseam depth
being over 2,500 feet and location off the permit area.

Photographs 53 and 53A found in Attachment #1, depicts the
conditions found in Reach #58.

Reach #5C

Reach #5C (Table 2) is described as IPA#1 Wash from L€-G to the
confluence with Little Park Wash. Reach #5C is shown on Figure 1. Two
hundred feet below L-8-G is where the channel changes from intermittent to
ephemeral. From this point downstream the water table, with respect to the
channel surface, could not be located using an 18" spade. The intermittent
flow of water from the springs never reaches the main channel of Little Park
Wash even in years of high precipitation.

Reach #5C starts at an elevation oI 7,270 feet and drops to an
elevations of 6,970 feet and has a minor slope (4.5o/o) over its 6,700 foot
length. The reach does not contain any riparian vegetarian. The channel
bed is mostly sand and gravel. Vegetation transgresses pinion-juniper, to
a sagebrush grass type vegetation at the confluence with Little Park Wash.
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The Permittee has classified this drainage or stream reach as
"Ephemeral" be@use of its vegetation types, tendency to flow only in
response to storm events, and location above the localwater table.

The gradient is extremely steep in the upper reaches and moderate
in the lower reaches, with mostly gravel, sand and silt filling the channel.
Seasonal flash floods can be expected and tend to obliterate any human
activity which has occurred in the washes. The sediment laden water from
Pine Spring Wash reaches Little Park Wash only in the most extreme
situation.

Three monitoring locations, L-g-G, IPA#3, and L-13-S, can be found
within this reach. Appendix 7-1 contains flow data, quality information, and
water depths for the monitoring locations. Appendix 7 contains a
description of the monitoring points.

Reach #6 has been broken into three distinct sub-reaches, 6A, 68,
and 6C, each with its own characteristics. Pine Spring Wash, Reach #6,
by definition and classification by the Permittee is ephemeral.

Reach #6A

Reach #6A (Table 2) is described as Pine Spring Wash above L-g-G.
Reach #6A is shown on Figure 1.

Reach #6A starts at an elevation of 7,75Q feet and drops to an
elevations of 7,'190 feet and has a slope ol (14.8o/o) over its 3,&40 foot
length. The reach runs mostlythrough Douglas Fir in the uppersections and
transgresses to pinyon juniper in the lower section. The reach does not
contain any riparian vegetarian. The channel bed is mostly sand and gravel.
Fish and macro invertebrates are non existing within this reach.

No water shares are associated with #6A. This reach is considered
ephemeral. Reach #64 can not be impacted by mining do to the coal seam
depth being over 2,000 feet.

Reach #68

Reach #68 (Table 2) is described as Pine Spring at L-9-G. Reach

Page -13-



APPenClrT:7 tltalrAmerican Encloy. Inc. Surface Watcr Gharacterlzatim

#68 is shown on Figure 1.

Reach #68 starts at an elevation of 7,190 feet and drops to an
efevations of 7,170 feet and has a minor slope (6.70/o') over its 300 foot
length. L-g-G is located in Douglas Fir. lt flows off and on for approximately
300 feet where it either evaporates or is absorbed into the alluvium The
intermittent flow of water from the spring probably never reaches the main
channel of Little Park Wash even in years of high precipitation. The reach
does not contain any riparian vegetarian. The channel bed is mostly sand
and gravel. Fish and macro invertebrates are non existing within this reach.

L-g-G has water share 91-2638 owned by the BLM, and designated
for stock watering, associated with it. This 300 foot reach, ffiB, is
considered intermittenUperennial. Appendix 7-1 contains flow data and
quality information. Appendix 7 contains a description of the water
monitoring site.

Reach #68 can not be impacted by mining do to the coal seam depth
being over 2,000 feet and location off the permit area.

Photographs 11 and 12 found in Aftachment #1, depicts the
conditions found in Reach #68.

Reach #6C

Reach #6C (Table 2) is described as Pine Spring Wash from L-9-G
to the confluence with Little Park Wash. Reach #6C is shown on Figure 1.

Four hundred feet below L-g-G is where the channel changes from
intermittentto ephemeral. From this point downstream the watertable, with
respect to the channel surfa@, could not be located using an 18" spade.
The intermittent flow of water from the springs never reaches the main
channel of Little Park Wash even in years of high precipitation.

Reach #6C starts at an elevation of 7,170 feet and drops to an
efevations of 6,840 feet and has a minor slope (3.7o/ol over its 8,975 foot
length. The reach does not contain any riparian vegetarian. The channel
bed is mostly sand and gravel. Fish and macro invertebrates are non
existing within this reach. Vegetation transgresses pinion-juniper, to a
sagebrush grass type vegetation at the confluence with Little Park Wash.
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Seasonal flash floods c€rn be expected and tend to obliterate any
human activitywhich has occurred in the washes. The sediment laden water
from Pine Spring Wash reaches Little Park Wash only in the most extreme
situation.

IPA #3, and L-13-S, can be found within this reach. AppendixT-1
contains flow data, quality information, and water depths for the monitoring
locations. Appendix 7 contains a desoiption of the monitoring points

No water shares are associated with #5C. And the Permittee has
classified this drainage or stream reach as "Ephemeral" because of its
vegetation types, tendency to flow only in response to storm events, and
location above the localwater table.

Reach #6C can not be impacted by mining do to the coal seam depth
being over 1,000 feet.

(Reach #7) No Name Wash

No Name Wash is an east-west tributary to the main Little Park
Wash. Portions of this stream reach can be considered intermittent by
definition. No Name Wash is shown on Figure 1.

No Name Wash drains approximately 1.41 square miles. Of the total
drainage .71 square miles of drainage is within the permit area (Tables 1
and 2).

The channel cuts through the Flagstaff/North Horn, and the Upper
Price River formations, from an elevation of 7,12O feet to an elevation of
6,690 feet. The channel varies in width from 10 to several hundred feet
wide. The adjacent slopes are of moderate to vertical gradient. The channel
ranges from 1,100 to over 2,500 feet above the coal seam. At this depth
there is no chance that underground mining can adversely effect the
channel.

The gradient is extremely steep in the upper reaches and moderate
in the lower reaches, with mostly gravel, sand and silt filling the channel.

Two monitoring locations, L-l2-G and L-14-S can be found in this
reach. Appendix 7-1 contains flow data, quality information, and water
depth. Appendix 7 contains a description of the monitoring point. One
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The reach does not contain any riparian vegetarian. The channel is filled
with mostly gravel, sand and silt. Fish and macro invertebrates are non
existing within this reach. No water shares are associated with this reach.

The chance of subsidence negatively effecting this ephemeral
channel is minimal since the channel is approximately 600 feet below the
coaf seam and off the permit area. The physical location of the coal seam
in respect to the channel results in a minimal chance of subsidence
negatively effecting the channel.

Seasonal flash floods can be expected and tend to obliterate any
human activity which has occurred in the washes. The sediment laden water
from Stinky Springs Wash reaches Marsh Flat Wash only in the most
extreme situation.

The Permittee has classified this stream reach as "Ephemeral"
because of its vegetation types, tendency to flow only in response to storm
events, and location above the local water table.

Photograph 72, 75, and 76, found in Attachment #1, depicts the
conditions found in Reach #9D.

Lila Canvon -..-

Lila Canyon is an east-west tributary to Grassy Wash within the Cove
drainage. Portions of this stream above Lila Canyon can be considered
intermittent by definition.

Lila Ganyon drains approximately 1.71 square miles. Of the total
drainage .57 square miles of drainage is within the permit area (Table 1).

The channel starts in Colton formation then cuts the Upper Price
River formation then through the Castle Gate Sandstone and then finally
drops of the face of the Book Cliffs into the Black Hawk formation and then
through the Mancos Shale where it converges with Grassy Wash. The
channel elevation ranges from an elevation of 8,500 feet to an elevation of
5,400 feet. The channel varies in width from 10 to several hundred feet
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wide. The adjacent slopes are of moderate to vertical gradient. The channel
has been previously undermined by the Horse Canyon mine with out any
known negative impacts.

The gradient is extremely steep in the upper reaches and moderate
in the lower reaches, with mostly gravel, sand and silt filling the channel.

Three monitoring locations, L-1-S, L€-G, and L-11-G can be found
in this reach. Appendix 7-1 contains flow data, quality information, and water
depth. Appendix 7 contains a description of the monitoring points. Fifty
feet below L-11-G is where the channel changes from intermittent to
ephemeral. From this point downstream there are severalwet spots but no
flow. The water table, with respect to the channel surface, could not be
located using an 18" spade in most places. The intermittent flow of water
from the springs reaches the main channel of Grassy Wash only in years of
high precipitation.

Vegetation transgresses from Spruce Fir in the very most upper
reaches to Pinyon Juniper and finally to a sagebrush grass type vegetation
near the escarpment to a Salt Desert Shale from the bottom of the
escapement to the confluence of Grassy Wash.

Seasonal flash floods can be expected and tend to obliterate any
human activity which has occurred in the washes. The sediment laden water
from No Name Wash reaches Little Park Wash only in the most extreme
situation.

The Permittee has classified this drainage or stream reach as
"Ephemeral" because of its vegetation types, tendency to flow only in
response to storm events, and location above the local water table.

This channel has been previously extensively under mined by the
Horse Ganyon Mine without any negative effects. No additional undermining
of Lila Canyon is anticipated with the new Lila Canyon Permit. Since minimal
additional undermining of Lila Canyon is anticipated, the Lila Canyon Mine
cannot have a negative effect of Lila Canyon due to subsidence.

Rioht Fork of Lila Canyon=-

The Right Fork of Lila Canyon is an east-west tributary to Grassy
Wash within the Cove drainage. All portions are considered ephemeral by
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definition. The Right Fork of Lila Canyon drains approximately .4 square
miles. Of drainage all within the permit area (Table 1).

The channel starts in the Castle Gate sandstone then drops over th6
Bookcliffs escarpment and then drains into Grassy Wash. The gradient is
nearly vertical in the upper reaches and extremely steep in the lower
reaches, with mostly gravel, sand and silt filling the channel.

Two monitoring locations, L-2-S, and L-3-S can befound inthis reach.
Appendix 7-1 contains flow data, quality information, and water depth.
Appendix 7 contains a description of the monitoring points. The water
table, with respect to the channelsurfa@, could not be located using an 18"
spade.

Vegetation transgresses from pinion-juniper in the upper reaches to
a sagebrush grass type vegetation at the confluence with Grassy Wash.

Seasonal flash floods can be expected and tend to obliterate any
human activity which has occurred in the washes. The sediment laden water
from the Right Fork of Llla reaches Grassy Wash only in the most extreme
situation.

Fish and macro invertebrates are non existing within this reach. No
water shares are associated with this reach and no riparian habitat can be
found in the Right Fork of Lila.
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